I
n most organs, blood vessels provide a continuous supply of oxygen, nutrients, and growth factors. In the case of pancreas, such environmental signals are crucial for both the development and the function of the tissue (1) . Other evidence supports the fact that paracrine signals participate in this process. Based on the existence of such signals, blood vessels are intuitively supportive for organ growth. One illustration of such positive signal is that, at early stages of development, the vascular endothelium is an inductive signal for insulin expression in the endoderm (2) . However, recent findings revisited this concept and demonstrated that the previously described positive role of blood vessels is not general. Magenheim et al. (3) found, using both genetic and pharmacological approaches, that blood vessels can have a restrictive role on pancreas development at later stages. Because of this controversial effect of blood vessels at different time points of development, more investigations have been necessary to clarify the precise effect of vascularization. The pathological impact of such discoveries is important as blood vessels have been shown to be key elements in diabetes (4) and pancreatic cancer (5) .
During the last decade, a number of works have shed light on the role of vascular paracrine factors on pancreas development. This includes sphingolipid sphinsosine-1 phosphate (S1P) (6) and retinoic acid signaling (7). We and others have also shown that oxygen is a crucial determinant of pancreas development (8, 9) . Indeed, under hypoxia rare b-cells differentiate, whereas their development is stimulated by an elevated partial pressure of oxygen. In vitro, the genetic ablation of the von Hippel-Lindau gene (Vhl) indicated that this effect of hypoxia was mediated by the hypoxia-inducible factor 1 a (HIF1a) (10) . It has been shown that HIF1a is also involved in the regulation of insulin secretion in response to glucose in adult islets (11) (12) (13) (14) .
In two articles in this issue, D'Hoker et al. (15) (15), insulin secretion was blunted in vivo, but the function of the isolated b-cell was not altered. In both cases, blood glucose levels also varied only slightly in the animals with hypovascularized islets compared with controls. Finally, insulin release was only mildly delayed in the animals with a mutation of VEGF-A at the adult stage (16). The conclusion was that intraislet blood vessels have a lesser role in adulthood than in embryogenesis. Such results may have an impact on islet transplantation. Indeed, it was strongly argued that low blood supply and hypoxia could affect the islets survival and function during grafts. It is thus considered that hypovascularization and hypoxia limit the survival and function of the b-cells during islets transplantation (19, 20) . The data from D'Hoker et al. and Reinert et al. indicate that it is not a general rule as they found only a minimal role of vascularization in the adult islets. Nevertheless, it is important to moderate such conclusion. In the work of D'Hoker et al., the authors found only a mild hypoxia and a partial stabilization of HIF1a in the islets depleted in blood vessels. This also was the case in Reinert et al. As the blood vessels were eliminated only inside the islets, a high number of blood vessels were still present at their periphery. It is not surprising to observe a gradient of hypoxia. It has been known for a long time that only cells at a distance greater than 100-150 mm from blood vessels are hypoxic (21) . The recent data on the role of the oxygen-sensitive factor HIF1a on b-cell function suggest that it depends on the concentration of HIF1a (Fig. 1) . When HIF1a is constitutively stabilized in b-cells, insulin secretion in response to glucose is impaired (11) (12) (13) (14) . Similarly, when HIF1a is absent, b-cell dysfunction is also observed (12) . Together, these data suggest that low physiological concentrations of HIF1a are necessary for a good efficiency of b-cell function. In the work from Reinert et al. and D'Hoker et al., the intraislet hypoxia is not severe and we can hypothesize that the partial pressure of oxygen is still in a physiological range, bringing further support to the notion that the level of hypoxia is not sufficient to alter the function of b-cells.
In conclusion, D'Hoker et al. (15) and Reinert et al. (16) bring arguments on the role of blood vessels during embryogenesis and adulthood. Islet vascularization seems to be necessary for early pancreas development and may be dispensable in the adult islets. These findings improve our knowledge of the physiology of the b-cells and may diminish the importance given to blood vessels in islet transplantation. The possible role of the surrounding vascularization in the adult islets should also be taken into consideration when analyzing these results.
